DNA vaccination against multiple myeloma.
A variety of approaches to antitumor therapy are currently being explored that use both antigen-encoding DNA and noncoding nucleotides as a component of gene vaccination. Among the specific strategies reviewed are a construct that fuses a single-chain variable fragment (scFv) that incorporates both the variable-region genes necessary to encode the idiotypic determinants with fragment C (FrC) of tetanus toxin; a novel vector system using herpes simplex virus 1 (HSV-1) for in vivo gene delivery; the possibility of eliciting hyperacute xenograft response to treat human cancer; and the use of gene gun-mediated granulocyte-macrophage colony-stimulating factor (GM-CSF) cDNA-based tumor cell vaccines. The protection provided by DNA vaccination against viral diseases such as influenza suggested a role for such vaccines against cancer. However, unlike vaccines against infectious diseases, cancer vaccines are therapeutic, rather than prophylactic. With multiple myeloma, for example, it is possible that the optimal timing of administration of such a vaccine is during a remission that has been induced by traditional therapies, to eliminate residual disease. DNA cancer vaccines are designed to activate immune responses to tumor antigens to which the immune system has already been exposed. To do so, the vaccines must first overcome immune tolerance that may have already developed to the tumor. There is increasing evidence that tumor antigens, unlike viral or bacterial antigens, do not consistently activate an immune response. One major factor in determining whether a reaction occurs appears to be whether antigen presentation is accompanied by danger signals. With viral or bacterial infection, the accompanying tissue destruction and inflammation produce costimulatory signals that promote T-cell activation. However, inflammatory and tissue-destructive processes are absent during initial tumor transformation. The typical outcome may be immunologic tolerance.